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Table 1. The angulation changes (T2-T1) between pre- (T1) and post-treatment (T2)

Non-Extraction group

Maxillary I*" premolar

extraction group Significance
Mean £ SD Mean = SD

Maxillary dentition (in degree)

Central incisor 248 * 565 1.95 + 883

Lateral incisor 079 = 690 188 £ 924

Canine -0.90 + 525 <235 2= 13,1

1% premolar 298 + 646 NA

2™ premolar -2.30 + 548 -1.99 = 549

1* molar -1.14 * 546 -087 £ 6.29

2" molar 349 + 841 9.16 + 100 ok
Mandibular dentition (in degree)

Central incisor LO7 = 757 087 £ 537

Lateral incisor 263 T B9 293 T 647

Canine 3.08 * 637 420 * 569

1% premolar -165 *+ 656 088 & T

2 premolar 29 + 780 275 £ 79

1¥ molar -241 £ 640 =317 &= 567

2 molar -240 + 853 -3.00 = 577

Significant difference between the non-extraction and extraction group, ** P < 0.01; NA, non-applicable.
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Table 2. The inclination changes (T2-T1) between pre- (T1) and post-treatment (T2)

Maxillary I premolar

Non-Extraction group it Significance
Mean £ SD Mean *+ SD
Mavxillary dentition (in degree)
Central incisor 205 £ 695 -425 = 882 ok
Lateral incisor 291 £ 89 -1.19 + 119
Canine 213 = 707 -708 = 847 ok
1% premolar 228 £ 690 NA
2™ premolar -0.87 £ 6.11 -464 + 820 o
1* molar =279 + 497 -510 + 568 *
2" molar -190 + 767 731 £ 6.80 ik
Mandibular dentition (in degree)
Central incisor 875 £ 647 918 = 173
Lateral incisor 735 = 56l 661 = 711
Canine 339 = 509 302 = 539
1¥ premolar 465 + 7.70 364 + 8%
2" premolar 667 + 820 512 + 108
1* molar 376 + 182 196 + 7.9
2" molar 3.02 + 650 424 *+ 829

Significant difference between the non-extraction and extraction group, * P < 0.05; *+ P < 0.01; #++ P < 0.001; NA, non-applicable.
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Table 3. Arch width and arch width ratio changes (T2-T1) between pre- (T1) and post-treatment (T2)

Maxiliary I" premolar

Non-Extraction group St Significance
Mean * SD Mean = SD
Maxillary arch width change (in millimeter)
Inter—canine 089 = 152 084 = 220
Inter-1" premolar 103 = 165 NA
Inter-2" premolar 034 = 221 -355 + 455 ok
Inter-1* molar -062 £ 259 -391 + 291 ok
Inter-2" molar -093 + 205 -408 + 244 ok
Mandibular arch width change (in millimeter)
Inter-canine -0.09 + 148 060 £ 155
Inter-1* premolar 133 = 286 245 + 579
Inter-2"" premolar 225 £ 32 129 = 379
Inter-1% molar 111 £ 275 089 £ 209
Inter-2" molar 208 £ 235 198 £ 23
Arch width ratio change (Mandible/Maxilla in percentage)
Inter-canine <20 * 37 -0.10 * 457
Inter-1* premolar 109 + 623
Inter—2" premolar 402 £ 6.14 848 + 11.7
Inter-1" molar 237 = 5.33 806 £ 579 Hokk
Inter-2"' molar 455 + 393 924 + 456 s

Significant difference between the non-extraction and extraction group, *x+ P < 0.001; NA, non-applicable.

Table 4. Stepwise linear regression analysis and significant correlation coefficient for arch width change

Independent variable
(Angulation and Standard error  F value
inclination change)

Dependent variable
(Arch width change)

Significance of Correlation
regression model coefficient

Maxillary dentition

Inter-canine 41T Canine 0.033 2529 = 0.297+

Inter-1* premolar i 1% Premolar 0.066 6.428 Ko 0591 #33
Inter-2" premolar Ai 2 Premolar 0.061 31.968 ok 0,749
Inter-1* molar i 1% Molar 0.081 20.116 ok 0,670
T ATME W wm .

Mandibular dentition

R T TR
Inter-1" premolar i T Premolar 0.093 5936 st 0365
Inter-2" premolar i 2 Premolar 0.050 13.351 sk 0.503xs
Inter-1% molar i 1" Molar 0.032 48.207 ok 0.823+
Inter-2" molar i 2 Molar 0.039 23.894 o 0,69+

T 4i, Amount of inclination change (T2-T1), 7 a, amount of angulation change (T2-T1); * P < 0.05; # P < 0.01; s P < 0.001.
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Fig 1. The maxillary second molar often shows buccal crown inclination and distal angulation before

treatment (A, C, D); orthodontic correction of the maxillary second molar could be observed after
treatment (dotted line: B, E).

Maxillary # dvancement

a1
Mandibular Set-back

Fig 2. The typical pattern of inter-arch co-ordination during Class Il surgical-orthodontic treatment.
Considerate planning for de-compensation mechanism could guarantee proper occlusal outcome. A,
Maxillary crowding is common in posterior as well as anterior dentition. B, Mandibular dentition
often shows the narrowed arch form and anterior crowding caused by dental compensation. C,
Pretreatment occlusion indicates anterior crossbite with or without posterior crossbite. Disclusion
of the maxillary second molar is not uncommon. D, Inter-arch co-ordination could be achieved by

expansion of the mandibular dentition and contraction of the maxillary posterior teeth at the same
time,

29
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Cxtraction Extraction
Before After
Treatment " Treatment

Premolar ~ Premolar )

~ Extraction

Fig 3. These two representative dental casts illustrate the typical pattern of the arch width change after
nonextraction (A) versus upper premolar extraction modality (B) in Class Il surgical orthodontic
treatment. There was a slight expansion of the lower arch after treatment especially in the premolar
region in both cases (A, B, small arrows). However, the superimposed dental arch (dotted line)
shows a greater amount of arch width and depth decrease in the upper arch in the extraction

modality (B, large arrows).
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Fig 4. A method to quantify the need for upper premder extraction. One strategy to simplify the simulation
of post-treatment occlusion is in the form of a hand-held articulation of dental casts. A,
Pre-treatment occlusion. B, Simulated articulation at Class | molar relationship. C, At this time,
bilateral buccal scissor-bite is generally observed. From the distal side of the hand articulated dental
casts, we can eyeball the occlusal feature and draw an imaginary line that could be achieved by
orthodontic tooth movement. If plausible tooth movement can not be expected, Class Il molar
relationship may be another alternative (D) and the same simulation procedure is repeated. This
situation suggests that there could be a transverse problem of the maxilla or that premolar
extraction is preferable. Before this can have diagnostic applicability, the limitation and the general
range of orthodontic tooth movement must be established.

Zpe] w2 of (%) wER AR E crowding ©vt
protrusion A% X EF £ FAo] 43
g Utk oA A TAlE ASZHAQ
2 g7 I4Q BAE st YL
< AW Aoz F8A 9o,

Aetol Aol EA|7F 3le A% rapid palatal ex-
pansion with/without surgical assistance, segmental
maxillary osteotomies, S transverse maxillary
distraction osteogenesis 7} ©| &2 4 I BE
7Y ‘g ABA agdtRe] 1 HFEL
oJAlEe] 931 HA7A transverse surgery o Tl
g ot 7|Ee gEe da] YET. ol Fig 45

o2 ¥ I

)

E

0l o
H =
=%
3

A e = 0=
Bale] Aetel 0 T dEAE 2] A3k,
crowding olv 49 AA 2o A% AA BT 5
5, 7189 28 IIF Fe-23 AN 4 &7
A EA 9 azlo] 2okn 71T A% B ARE] A}

45t1 e Ao g 944 e 1L 7
AlA AA st gleh AA, A e crowding & AAY
WA ABA EA 9 AY FA3 AT FEe|T A,
et Ax9 A A AR Y AES dlhdle] A
A, 7SR R o] FHQ] Ao F7] A% et T
A WA 9] ko] i REY ABTEANA T84S A
Yt 2ot A% ¥4 dFetA Rl €55 o
EATho|gd ol o5 5 HAES] =1
of 3do] (Aot I A olF ) AHHE S o]
T 93 &5 o) gFHerT 2L qIE
d 5 9loBE HE0| BdE & ¢ 1249 ¥
A 98 A2 vRL A2 FFon AA, Bt X
BT 22N, 55| 249 i 9 NET F4Y
Z712 133t 24 442%9 1/3 o 373 F7h)
9] Qe A4E Y& Aotk o]& & HEA] A 84
YA d= 4] AW E20] o]E Xk igE



fn

AE orgt. o 2d

U
2 o
2,

9 NN o

— 0.

dr oo

ol
-
=

B
@ —row—@'l:o
to o © n
2 o 2 o

wn )y Ao
Rorgy 2ot

4
g}
t
LR ooz MU oy

M oo W, oo g R OS2

O

=
o
-
4o
o™,
ot
ox |
=
=,
>
r <
Bl
i
e,
>,
e

o
Z
T
o
>
D,
|o
U
ul
o
ok
=y

=2
ol
o
0l
o
b -
rE

ox

=
&
g
et
B

< Y3t AAE0] A
A daAe d= Hy
(Fig 4, A). 4 A/3}

i
e
b
=
N

N

H1 gl
2o

o K

. ox,
ooz N R oY X op@ (Lol ox O N oo 82

=
Ar)

o ob

o &

o =

f”»h W12 o o 30
paar) Ol

TET Y

oz © 2
uk

o PO

ofh A= T

,, o =)

oz, " O)}I:

:% U -

4

Rl

2l
L
Ao,
>
=
o uls
>
M
to,
e
o
o
i)t
ox
T
X
-4
-
WL

AR [F #AV 2 9
th ol& & Ay A vtz 9
Z 71 & Aol (Fig 4,
o g2 AR EE
|AoloF 28 4% &
olfrol7 = &}, - o]y

o
2§
jo
£

i

2,

Rl 2wy o

ox, [

M
[e]

ox o oil
=
=

B ook pe S Ho r i
= g o
e o

o g
iy

o]

&

F-.-4 EJ

b
N
ot
fr 4!

D
-z
E]—.—‘

r
b o X -

> dlo

o fo
s

r,
5
o2
W
©

o
=
o,
O X

r

ol &
)
\‘-ﬂlmﬂ
Hog g
r;'ﬂﬁ‘ow
N
olllC
1o Rl o A
@ %
iy b
(a3
oo T
N Z
o o
rHd 1o
S
-~
o =
—goé
Bl 2

W o Ao
)
U
L wo
Mo
™
o o
LK
o

N
i
=D
e M
o %0
o ¥
o =
Y
I

o rlo
o B

)

o

- o

o,

iCid
N
L
olf
o,
>
£,
)
e

Q
~
)

e, —
-z X K oo
\d

£ £

s o
0

2
o
_C:L
9
P2
:{—E’oﬁﬁ—b
jg—%l_i
*’ﬁrﬁﬁu
rﬁoz—‘ol‘
L 1o
i
=2
oxl
o

e
)
4y rlo

%
wlo
o,
s
: o -
hd
il
=t

=2

w0, i Kl
o
LS
£Q,
-

m\m i
M1 oox
o
==
lo
™~
Bk
.
BiY
L
4
haed

LFQLMNT“MFE'

o g Ao
of Wilson & 12 8fao
W Fe-13 AR X o
B AoZ WOl o d 1A BAE F
AR HEA HH 238 v nge] HAE Aog
dFE b AY, Curve of Wilsono] AV A =ZA =@
A} FEFE F/WA Alld FAF FA 2 g} 7

*J
o
do
b

o
N
S
5e)
>
)
g
il',
)
oy
2
[g2]

f
R

urve of Wilson & III
A 2

n‘.?t_‘,o

[o)

-

E

o

=
rLo
R it

ﬁd
i

32

CHAI&Al 363 15, 200644

& 49 B N 2 07 0% AZ 2
B go] HuA wyel Tl BFeHA Bt
A4 Red PR 47 S 2o, 83
0% B 3 FAY 5413 AR F 442
Ay, ok vz g 54 7R $AE A
43 Aiole). o o Luten YA TAL 2F
W7} A e Aot 297 BAE 52 4% 2
B2\ 87} B 23T (Fig 4 D). 9 ol g IF 74

H
assisted palatal expansion £& FA| ¥ Edgdde
o 2L YHd Ay Fhed 454908 uddof
g},
Fe-17% a3 Fed o H7 n i
Azl o3 g et T o] HES AL Ba

2 3t} w7y A5l 9§ Ay} d4o] HEsITHY,
7= A 94 4% o 282 ¢ FER g ¢
ALk & AGAA F&-u4 X F g Ko} o] F
FFE 22, 53] 2 FAME n% A5 o |
32 v o8 v, e 903 3% A
2o g AEL v YA Aol
Z B

&0 54 S Bid 2A3e] diAel A
BGE AYE AL Feolg & 4 gl Aol
Auk vlnA B A0 7, & EidA g o] MIF
Fe-14 A BA AT JdAoln HA A x o}
Ax L H 27 wslEke] Aol E sjAlst 542
A WA AR HHxe AR FEAQ €4 AE A
Y A ddHez f8aA A4 & T U A
oz A4dy. & dFe M7 F€-34 A5 3,
B oF Ador AR ¥R o WA A R0} 0] F Y
Atol & Hla BA3 33 AT A& FHtou
oz A& AY 7Y oldd FF X5 F AFE 4
2317] 43 A3 52 sl AAHUY Z,
e A gt AR BA 9 g EA Any Fa
DA A AR 24 o) X EY P
£ a8stal @1 A A7 dA] Ol () wd
A AEAYS FHste o] oIS ASsturt
At AT Ay 4 ugA gt aTA ¢
Ae EAROR A AEF FAL HRANTRE,
o] & o] &3] Aot NE T FAQ FA &4 Y
o stz ngE F ded AN



Vol 35, No. 1, 2006. Korean J Orthod

= 7
e

d, 344, &4, 224 7 24 A o 2} 74

B AR B miAe 98 oA wga) 200333419,

McNamara JA. Maxillary transverse deficiency. Am J Orthod Dento-

facial Orthop 2000:117:567-70.

. Guyer EC, Ellis E, McNamara JA Jr. Behrents RG. Components of
Class III malocclusion in juveniles and adolescents. Angle Orthod
1986:56.7-30.

6. Kim JY, Kim TW, Nahm DS, Chang Y. Analysis of dentoalveolar
compensation and discrimination of skeletal types. Korean J Orthod
2003:33:407-18.

7. Solow B. The dentoalveolar compensatory mechanism: Background
and clinical implications. Br J Orthod 1980;7:145-61.

8. Wolford LM, Chemello PD, Hilliard F. Occlusal plane alteration in
orthognathic surgery-part I Effects on function and esthetics. Am J
Orthod Dentofacial Orthop 1994;106:304-16.

9. Chemello PD, Wolford LM, Buschang PH. Occlusal plane alteration in
orthognathic surgery-part II: Long-term stability of results. Am J

KN

[*2]

12.

13.

il
EU

+5-I8 2|22 4% 474 2

Orthod Dentofacial Orthop 1994;106:434~40,

Amett GW, Bergman RT. Facial keys to orthodontic diagnosis and
treatment planning. Part I. Am J Orthod Dentofacial Orthop 1993;103:

299-312.

. Amnett GW, Bergman RT. Facial keys to orthodontic diagnosis and

treatment planning. Part II. Am J Orthod Dentofacial Orthop 1993;103
395411,

Arnett GW, Jelic JS, Kim ], Cummings DR, Beress A, Worley CM,
Chung B, Bergman R. Soft tissue cephalometric analysis: diagnosis
and treatment planning of dentofacial deformity. Am J Orthed Dento-
facial Orthop 1999:116:239-53.

Kim SJ, Park SY, Woo HH, Park EJ, Kim YH, Lee S], Moon SC, Baek
SH. A study on the limit of orthodontic treatment. Korean ] Orthod
2004:34:239-4.

. Gardner SD, Chaconas S]. Posttreatment and postretention changes

following orthodontic therapy. Angle Orthod 1976,46:151-61.

. Lee RT. Arch width and form: A review. Am J Orthod Dentofacial

Orthop 1999:115:305-13.

Phillips C, Medland WH, Fields HW Jr, Proffit WR, White RP Jr.
Stability of surgical maxillary expansion. Int J Adult Orthodon Ortho-
gnath Surg. 1992,7:139-46.

33



34

- ORIGINAL ARTICLE-

Effect of maxillary premolar extraction on transverse arch
dimension in Class I surgical-orthodontic treatment

Shin-Jae Lee, DDS, MSD, PhD.* Sung-Joon Hong, DDS. MSD. PhD.”
Young-Ho Kim, DDS. MSD. PhD.® Seung-Hak Baek, DDS., MSD, PhD ®
Cheong-Hoon Suhr, DDS, MSD, PhD?

Collective changes caused by orthodontic tooth movement evaluated in a spacific treatment modality
could give suggestive information on the specific treatment strategy. The aim of this study was to
investigate retrospectively the characteristics of the orthodontic tooth movement during surgical-
orthodontic treatment in order to provide an effective presurgical orthodontic treatment planning for the
maxillary premolar extraction modality in the skelstal Class Ill malocclusion patient. Pre- and post-
treatment dental casts of skeletal Class Il malocclusion patients with nonextraction (N=24) and the
maxillary premolar extraction (N=31) were collected. The angulation and inclination measuring gauge
(Invisitech Co. Seoul, Korea) was used to evaluate the orthodontic tooth movement. The changes in
the maxillary and mandibular dental arch widths were also measured from the canines to the second
molars. As a result, more palatal inclination change in the maxillary dentition was found with the
premolar extraction modality than with the nonextraction modality. Linear regression analysis showed
that the inter-arch width coordination was mainly due to the inclination changes of maxillary posterior
teeth. We conclude that the indications and proper treatment planning for surgical-orthodontic treat-
ment in skeletal Class il malocclusion with maxillary premolar extraction could depend partly on the
magnitude of the transverse inter-arch coordination especially in the maxillary dentition.

Korean J Orthod 2006:35(1):23-34

% Key words: Class Il surgical-orthodontic treatment, Maxillary premolar extraction.
Inter-maxillary arch width coordination
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